A nonclassical MHC class I molecule restricts CTL-mediated rejection of a syngeneic melanoma tumor.
Although CTL and polymorphic, classical MHC class I molecules have well defined roles in the immune response against tumors, little is currently known regarding the participation of nonpolymorphic, nonclassical MHC class I in antitumor immunity. Using an MHC class I-deficient melanoma as a model tumor, we demonstrate that Q9, a murine MHC class Ib molecule from the Qa-2 family, expressed on the surface of tumor cells, protects syngeneic hosts from melanoma outgrowth. Q9-mediated protective immunity is lost or greatly diminished in mice deficient in CTL, including beta(2)-microglobulin knockout (KO), CD8 KO, and SCID mice. In contrast, the Q9 antitumor effects are not detectably suppressed in CD4 KO mice with decreased Th cell activity. Killing by antitumor CTL in vitro is Q9 specific and can be blocked by anti-Q9 and anti-CD8 Abs. The adaptive Q9-restricted CTL response leads to immunological memory, because mice that resist the initial tumor challenge reject subsequent challenges with less immunogenic tumor variants and show expansion of CD8(+) T cell populations with an activated/memory CD44(high) phenotype. Collectively, these studies demonstrate that a MHC class Ib molecule can serve as a restriction element for antitumor CTL and mediate protective immune responses in a syngeneic setting.